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(55) A sound port for a wrist telephone. 

@ ; A radiotelephone device includes a case in- 
cluding a transceiver A multilayer strap Is at- 
tached to the case for fastening the device to a 
user's wrist. The multilayer strap has a top layer 
ajid a bottom layer. A microphone is electrically 
connected to the transceiver. A speaker ie 
Ideated at an end of the top layer of the strap 
ahd electrically connected to the transceiver. 
The speaker is located In a housing having a 
fust surface substantially parallel to the top 
layor of the strap, and at least one other surface 
integrally connected to the first surface which Is 
pt>slt]oned at an angle with respect to the first 
surface. At least one sound port is located 
within the at least one other surface of the 
housing. 
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Field of the Invention 

This Invention relates to a portable radiotele- 
phone device In the form of a wrist device. 

Background of tfre Invention 

Recent progress in microelectronics has greatly 
miniaturized radio communication devices such as 
receivers, transmitters and antennas. This miniaturi- 
zation has permitted the Integration of these compo- 
nent g into wrieucprri«d radio devices. 

Such a portable wrist radiotelephone device Is 
disclosed in U.S. patent No. 5,239,521 issued August 
24, 1993 to Blonder. T * ie disclosed wrist radlotele- 
phono device oompriee© a case having a display, and 
a strap having a top layer and a bottom layer. The top 
layer includes a rcleaaeblo end which allows the top 
layer to separate; from the bottom layer in the area 
where one end of the scrap Is attached to the caao. 
. The top layer of tl^e strap remains attached to the bot- 
tom layer via a hijige which also permits the top layer 
to rotate. Embedded within the strap are a micro- 
phone and a speaker which are connected via con- 
ductors to a transceiver located In the case. The 
speaker is locate^ at the releasable end of the top lay- 
er of the strap, and the microphone is located at the 
attached end of *he top layer of the strap. 

In operation,; the released top layer is rotated In 
such a way that the speaker Is located in the palm of 
the user's hand ^nd the microphone is located along 
the inside of the; user's forearm. The user's arm is 
raised so that the user's hand is cupped over the 
user's ear. Sound ports are located on a front side of 
the speaker feeing the user's ear. The user's hand is 
oriented such that the user's palm containing the 
speaker is proximate to the user's ear and the micro- 
phone is proximate to the user's mouth. This arrange- 
ment allows fort^ie device to be used as a telephone. 

Summery of thy Invention 

We have recognized that a ueor of o wrist tele- 
phone of the typja described above has a tendency to 
let his arm relaxj if he Is Involved In a relatively long 
telephone conversation. As a result, the speaker may 
slide down the vjser's face and resi upon his cneek. 
Since the sound ports for the speaker ere located on 
the side of the speaker adjacent to the user's face, trie 
sound is at leasj partially blocked making it difficult 
for the user to hjsar. 

The present invention Is directed to an advanta- 
geous improvement of such device. In accordance 
with the present Invention, at least one sound port Is 
placed on an edpe of the speaker on a side closest to 
the user's ear. $uch an arrangement allows the user 
to hear conversations even though some of the sound 
ports may be blpcked. 



In an Illustrative embodiment, o radiotelephone 
wrist device comprises a case having a transceiver 
and a multilayer strap attached to tho caao for fasten- 
ing to a user's wrist The strap is comprised of a top 

5 layer and a bottom layer In whlcn the wp layer is re- 
leasable from the bottom layer of the strap, A micro- 
phone is electrically connected to the transceiver, and 
is preferably connected to the strap or the member. A 
speaker is located at an end of the top layer of the 

10 strap and electrically connected to the transceiver, 
The speaker is located in a housing having a first sur- 
face substantially parallel to the top layer of the strap 
and at least one other surface integrally connected to 
the first surface which is positioned at an angle with 

15 respect to the first surface. At least one sound port is 
located within the at least one other surface of the 
housing. 
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FIG. 1 is a front perspective view of a wrist tele- 
phone device in accordance with the invention. 

FIG. 2 is a side perspective view of the wrist tel- 
epnone device of FIG. 1 . 
2$ FIG. 3 is a perspective view of the wrist telephone 

device with the top layer of ihe strap in the released 
and open position. 

FIG. 4 is a simplified drawing of the wrlat tele- 
phone device of FIG. 1 as it is worn on a user's wrist. 
30 FIG. 5 is a perspective, partially cutaway view of 

the wrist telephone which depicts an on hook/off hook 
mechanism and a speaker housing. 

FIG. 6 is a schematic diagram illustrating the 
electrical functionality of the on hook/off hook mech- 
35 anism of FIG. 5. 

FIG, 7 is a perspective view of the wrist telephone 
device showing an antenna, exhibiting diversity, em- 
bedded within the strap of the device. 

FIGs. 8 and 9 are schematic diagrams of the an- 
40 tenna structure of FIG. 7. 

FIG. 10 is a schematic diagram of an alternate 
embodiment of the antenna structure of FIGS. 8 and 
9. 

FIG. 11 is a side perspective view of the wrist tel- 
4S ephone of FIG, 1 with the top layer of the strap in the 
released position. 

DetailedPescrlptlon 

50 Referring to the drawings, FIGs. 1 and 2 show a 

wrist radlotelepnone 2. The telephone 2 is comprised 
of two main parts, a telephone case 4. and a multilay- 
er strap or band 10. The strap 10 Is attached to the 
case 4 and holds the case 4 onto the wrist of a user. 

55 The case 4 contains a miniaturized transceiver (not 
shown) designed to provide two-way mobile tele- 
phone communications, a means for Initiating a tele- 
phone call with a keypad or voice recognition device 



2 



13-10-99 11:28 Lah. :PAPULA OY 



+358334800630 



T-966 P. 17/55 TyO-899 



EP 0 681 390 A1 



(not shown), . a display 7 and a power supply such as 
a battery (not shown). Timekeeping, alarm or pager 
circuitry can .also be incorporated into the case 4. 

The easy 4 is attached to the band by any number 
of ways. Thtftwo most preferable ways are mounting 
the case 4 onto the strap 10 or fastening the strap 10 
to the upper ^nd lower sides 6 and 8 of the case 4. A 
clasping means 17. illustratively a sleeve integrally 
connected to the underside of the case 4, receives the 
strap 1 0 and enables the size of the strap 1 0 to be ad- 
justed so that the device 2 fits over a user's hand and 
can ba fastened to a user's wrist. A safety strap (not 
shown) can $lso be attached to the case 4 and strap 
10 to help prevent loss of the device 2. The strap 10 
has a least tvyo layers, a top layer 1 2 which is the outer 
layer and a bottom layer 14 whioh ia in oontaot with a 
user's wrist. 

FIG. 11 sjhowa a cradle 1 6 contained in the upper 
side 6 of the case 4. The cradle 16 receives a first end 
13 or the top layer 12 of the strap 10. The top layer 
12 is detachable from the bottom layer 14 at the end 
of the strap 10 that is in close proximity to the upper 
side 6 of the : case 4 by removing the first end 13 of 
the top layer 12 from the cradle 16. The top layer 12 
remains attached to the bottom layer 14 via a pivot- 
able hinge 1$ which is illustratively located opposite 
the case 4. When the top layer 1 2 is released, the piv- 
otable hinge; 18 permits the top layer 1 2 to rotate ap- 
proximately $90 9 for left or right hand use. Rotation of 
the top layet 12 is typically towards the user's hand 
so that the released top layer 12 is perpendicular to 
bottom layer.; 14 and located in the palm of the user's 
hand, as shown in FIG. 4. 

As showjn in FIG.s 1-5. 7 and 11, the speaker 20 
is located orv the first end 13 of the top layer 12. The 
speaker 20 iq located in a housing 21 which is integral- 
ly connected to the first end 13 of the top layer 1 2. The 
housing 21 , as shown, is disk-shaped but can be any 
suitable shape provided that the housing includes a 
front surface 30 extending from the top layer 12 and 
at leaet one other eurface integrally connected to the 
first surface 30. The housing 21 includes sound ports 
34a on the front surface 30 of the housing 21 and, In 
accordance with the Invention, at leastone sound port 
34b located on an edge surface 32 or rim of the hous- 
ing 21 . The microphone 22 Is located either on the top 
surface of the bottom layer 14 In dose proximity to 
the hinge 16 or on the top layer 12 Incorporated Into 
the hinge 18. Rotation of the top layer 12 places the 
speaker 20 tp the palm of the user's hand and leaves 
the microphone positioned along the Inside of the 
user's forearm. The speaker 20 and microphone 22 
are connected to the transceiver via separate pairs of 
conductors 73 Indicated in FIG. 7 embedded in the 
strap 10. 

When the top layer 1 2 is released and rotated, the 
device 2 is in the open position which causes the de- 
vice 2 to be foff hook, for placing or receiving a call. 



In preferred embodiments of the invention, as illu- 
strated in FIGs. 5 and 6, a sensing means, such as a 
magnetic reed switch 36 t can be placed In the case 4 
directly beneath the speaker cradle 1 6. The magnetic 

5 reed switch 36 indudes contacts 40 which are re- 
sponsive to a mechanism, such as a magnet, associ- 
ated with the housing 21. The magnet can be sepa- 
rate from the speaker 20, or if the speaker 20 has 
magnetic qualities, such as a moving coil speaker, the 

10 speaker acts as the magnet. In the embodiment of 
FIG> 5, the speaker includes a magnet 38. The mag- 
netic reed switch 36 is capable of sensing the prox- 
imity of the magnet 38. When the housing 21 is prox- 
imate to the reed switch 36, leakage flux from the 

is speaker creates a magnetic field which forces the 
reed switch contacts 40 apart, thereby causing the 
device to be on hook. When the speaker 20 is re- 
moved from the cradle 16, the oontacts 40 close, 
thereby causing the device to automatically be off 

20 hook. Other types of sensors can be used to control 
the on hook/off hook condition such as. but not limited 
to, an optical switch, a capacitive sensor, a Hall effect 
sensor or a mechanical sensor. 

However, use of a magnetic sensing means is 

25 particularly advantageous since the magnetic switch 
36 has low resistive properties. The magnetic switch 
is a passive device which does not require any power 
from the transceiver and does not generate interfer- 
ence to the reception of radio frequency signals. In 

30 addition, the hermetic arrangement of the magnetic 
switch within the cradle reduces the risk of contamin- 
ation or corrosion. 

When a user wishes to place a call, the first end 
1 3 of the top layer 12 Is released from the cradle and 

35 the top layer 1 2 is rotated at the hinge 1 8. which plac- 
es the speaker 20 in the palm of the user's hand. The 
user then places the palm of his or her hand over his 
or her ear to use the device 2. Placing the speaker 20 
in the palm of the user's hand and the microphone 22 

40 along the inside of the user's forearm and proximate 
to the ueer'e mouth creates a private environment in 
which the user can have a conversation. Further- 
more, the existence of the edge surface sound porta 
34b advantageously allows the user to hear the call- 

4$ ing party speaking even if the front sound ports 34a 
are partially or completely blocked. Such a condition 
may exist ir the user relaxes Ms or ner nana thereby 
allowing the speaker 20 to rest on his or her cheek. 
Such a condition may also exist if tne user nas a large 

60 hand, thereby causing the speaker 20 to rest uncom- 
fortably in his palm. 

Advantageously, the device 2 does not have to be 
removed from the user's wrist to be used and the 
user's shirt or coat cuff does not interfere with rotation 

66 of layer 12. FIGs. 3 and 4 show the telephone device 
2 before the hand and speaker 20 are brought to cover 
the user's ear. When the first end 1 3 of the top layer 
12 is placed in the cradle 1 6, shown in FIG. 11, the de- 
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vice 2 is in closed position and Is "on nook". In the 
closed position tjhe device can be used as a watch, 
alarm, pager or bracelet. In this mode the speaker 20 
can be used to provide a telephone ringing signal, 
time of day alarrn, or the device can be programmed 5 
to receive and s$nd paging signals. 

In an alternate design of the radiotelephone de- 
vice 2 in which thje present invention may be included, 
the case 4 is pi aped in a nonstandard position along 
the forward side pf the user's wrist, rather than the flat 10 
portion of the user's wrist, as shown In FIG. 4. To In- 
crease the comfort of this nonstandard position of the 
case 4. the bottom of the case 4 has the shape of a 
saddle, which f(ts around the forward side of the 
user's wrist. Additionally, this nonstandard position of is 
the oaee 4 plaaep the display 7 in a position which i* 
easier for the us*er to see and keeps the face of the 
case from scratching. 

The strap 19 is made of materials that are rela- 
tively stiff bo ths|t when the top layer 1 2 of the Strap 20 

1 0 is released anfd rotated, the top layer 1 2 will remain 
in an "upright" position. Atthe same time, the top layer 
12 must be flexible and deformable enough to be at- 
tacned around a wns:. Stiffness may be accomplish- 
ed by using a sprjng material for the conductors which 25 
are inside the strpp or by including a layer of stiff plas- 
tic. 

In preferred embodiments, each layer 12 and 14 
of the strap 10 contains at least one antenna conduc- 
tor as illustrated jn FIG. 7. Af irst antenna, comprising 30 
first and second! conductors 70 and 71 respectively, 
is embedded in the bottom layer 14 of strap 10. A sec- 
ond antenna, comprising a third conductor 72, Is em- 
bedded in the top layer 12 of the strap 1 0 so that when 
the top layer is rotated away from the bottom layer. as 
the first antennaand second antenna are substantial- 
ly perpendicular to one another and hence substan- 
tially uncoupled and independent of one another. 

If the antennas are driven with orthogonally inde- 
pendent signals* such a perpendicular arrangement 40 
of the antennae provides polarization diversity. The 
combination of the perpendicular orientation of the 
antennas and th* orthogonal signals used to drive the 
antennas renders the arrangement essentially insen- 
sitive to orientatlpn. thus improving transmission and 4$ 
reception. As a result the position of the radiotele- 
phone will not greatly Impact transmission or recep- 
tion. Such independent signals may comprise time 
separated signals, frequency separated signals or 
signals of the tiame frequency but quadrature In so 
pnase. For example, ir one antenna loses reception 
of the signals, thp other a ntenna may retain reception 
of the signals so that the user has uninterrupted com- 
munication ability. 

In an alternative embodiment, one antenna may ss 
be used for transmitting and the other, because It Is 
essentially uncoupled from the first one, may be used 
for receiving. 



) A1 6 

in FIG. e, centenappea inductor 62, connected 
between antenna conductors 70 and 71 , behaves like 
a high impedance circuit to differential mode excita- 
tion and like a short circuit to common mode excita- 
tion. In common mode excitation, inductor 82 bridges 
antenna conductors 70 and 71, so that they serve as 
a continuous ground plane onto which antenna con- 
ductor 72 may be imaged. The first antenna, compris- 
ing djpole-arranged conductors 70 and 71, Is driven 
differentially at terminal pair 80, The second antenna, 
comprising antenna conductor 72 and the ground 
plane formed by the Inductor 82 bridging antenna con- 
ductors 70 and 71, is driven at terminal pair 81, locat- 
ed between conductor 72 and the centertap of induc- 
tor 82. 

In FIGa. 7 and 0, daahod lino 73 indicates an in- 
terconnecting bundle of plural conductors, embedded 
in etrap 10, for the purpoee of delivering power to end 
signals between circuit blocks 91, 92 and 93, which 
are located in case 4, hinge 1 B end first end 1 3 of top 
layer 12 respectively. Antenna circuitry 92 may com- 
prise either passive signal splitting and conditioning 
networks or direct drive, active radio frequency (RF) 
generating circuits for driving the antenna conductors 
70, 71 and 72. Multi-filar inductors 95, 96 and 97, also 
embedded in strap 10, provide RF isolation of the 
segments of conductor bundle 73 that run in close 
proximity to and couple strongly to antenna conduc- 
tors 70, 71 and 72. Alternatively, the isolated seg- 
ments of conductor bundle 73 may be used in lieu of 
conductors 71 and 72. 

In an alternative embodiment, FIG. 10 shows 
schematically an antenna conductor comprising a 
loop of transmission line 100, embedded in lower lay- 
er 14 of band 10. (not shown) and terminated at both 
ends onto centertapped, bhfilar wound inductor 103 
inside case 4, represented here by a rectangle 4. The 
outer conductor of transmission line 100 functions as 
a first, loop antenna. Access to the outer conductor of 
the transmission line 100 is gained by driving into ter- 
minal pair 104 at the ends of transmission line 100. 

Antenna conductor 72, embedded in upper layer 
12 of at rap 10. is connected to a tap in the inner con- 
ductor 101 of transmission line 100, partway around 
strap 10 at pivotable hinge 18 indicated here by a rec- 
tangle 18. Antenna conductor 72 is essentially per- 
pendicular to the plane of the loop antenna formed by 
transmission line 100 when the top layer 12 of the 
strap is rotated away from the Dottom layer. As In the 
arrangement of FIG. 8. the outer conductor of trans- 
mission line 100 serves as a ground plane onto which 
antenna conductor 72 may be imaged. The second 
antenna comprising conductor 72 is accessed by driv- 
ing terminal pair 105 at the centertaps of bi-filar 
wound inductor 103. Inductor 103 functions in essen- 
tially the same way as inductor 82 in the arrangement 
of FIG. 8. In this way. the first, loop antenna Is driven 
In common mode, leaving It essentially unexcited and 
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thus substantially independent of the second anten- 
na. ; 

Although |he present invention has been descri- 
bed in connection with radio frequency, It is to be un- 
derstood that the radio telephone device is equally 
useful with infrared and other transmission facilities. 
Applications and modifications which may be devised 
by those skilted in the art are included within the 
scope and spijrit of this Invention. 
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1 . A radiotelephone device comprising: 

a case (4) including a transceiver; t6 

a ©trap (10) attached to the case for fas- 
tening thej device to a user's wrist, said strap in- 
cluding apt addlclonal member (12) movable with 
respect b$ the strap; 

a microphone electrically connected to tne 20 
transceiver; 

a speaker located on the member and 
electrically connected to the transceiver, CHAR- 
ACTERISED IN THAT the speaker is located in a 
housing (21) comprising a first surface (30) sub- 26 
stantlally parallel to the strap, and at least one 
other surface (32) integrally connected to said 
first surface and positioned at an angle with re- 
spect to sjaid first surface; and 

at jjeast one sound port (34b) located with- 30 
in the at Ipast one other surface of the housing. 

2. A radiotelephone device comprising: 

a tjase including a transceiver; 

a $trap attached to the case for fastening 35 
the device to a user's wrist, said strap including 
an outer rpember (1 2) movable with respect to the 
strap; 

a rjwophone electrically connected to the 
transceivjBr; 40 

a speaker locatod on the outer member 
and electrically connected to the transceiver; 

a cjlsK-snapeo housing attached to the out- 
er member for receiving said speaker, said hous- 
ing including a face surface and a rim thereof, as 
and 

at least one sound port located wlcntn tne 

rim. 



5. The device according to claim 1 wherein said at 
least one other surface or rim includes a surface 
which is perpendicular to the first surface, said 
sound port optionally being located within the 
perpendicular surface. 

6, The device according to claim 1 or 2 wherein said 
microphone is located on the strap. 

7. The device according to claim 1 or 2 further com- 
prising a pivot mechanism for attaching said top 
layer to said bottom layer such that at least a por- 
tion of said top layer can rotate with respect to 
said bottom layer. 

8, The device acoording to claim 7 wherein eaid mi- 
crophone Is located within said pivot mechanism. 

9. A radiotelephone device comprising: 

a case including a transceiver; 

a strap attached to the case for fastening 
the device to a user's wrist, said strap including 
an inner and outer layer; 

a microphone electrically connected to the 
transceiver; 

a speaker located on the outer layer and 
electrically connected to the transceiver; 

a housing located on the outer layer for re- 
ceiving said speaker, and 

a plurality of sound ports located within 
said housing such that at least two sound ports 
radiate in different directions. 

10, A radiotelephone device comprising: 

a case including a transceiver: 

a strap attached to the case for fastening 
the device to a user's wrist, said strap including 
an inner and an outer layer; 

a microphone electrically connected to the 
transceiver; 

a speaker looeted on the outer layer and 
electrically connected to the transceiver; 

a housing located on the outer layer for re- 
ceiving said speaker; and 

sound ports located within the housing 
which radiate in more than one direction. 



3. The device according to claim 1 or 2 wherein said 
sound port is positioned within the rim or the at 
least one other surface such that said sound port 
intersect^ a longitudinal axis associated with the 
top layer of the strap. 

4. The devijpe according to claim 1 further compris- 
ing a secpnd sound port locatod within the first or 
face surface. 



60 



55 



.13-10-39 11:30 LSh- :PAPULA OY 



+358334800630 



T-966 P. 20/55 Tyti-899 



EP0 681 390 A1 




13-10-99 11:30 Lah . :PAPULA OY 



+358934800630 



T-966 P. 21/55 Tyd-899 



EP 0 681 390 A1 



34A 




7 



J 



13-10-99 11:31 Lah. : PAPULA OY 



+358934800830 



T-966 P. 22/55 Tyfl-899 




i 



13-10-99 11:31 Uh. :PAPULA OY 



+35893480063Q 



T-966 P. 23/55 TytJ-899 



EP 0 681 390 A1 




FIG. 



70 



8 ! 

f r 72 

8I' 



FIG. 9 



71 



V 

73 



82 



71 

L 



80 



91 



- v.q,oo,fl.g < r -H 

97 



SYSTEM 
CIRCUITRY 



FIG* lO 




9 



13-10-99 11=31 L»h. :PAPULA OY 



EP 0 691 390 A1 



+358934800630 



T-966 P. 24/55 Tyti-899 




10 



13-10-39 11:31 Lah- : PAPULA OY 



+358934800630 



T-966 P. 25/55 TyB-899 



EP 0 681 390 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



4#pJlcul<» Nomfer 

EP 95 30 2626 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Carton or doojnenc with (odkatftoQ, where app ropripte, 
of irteyn tusajq 



ReJrv** 



CLASSIFICATION OF THE 
AJVUCATTON dJtCLo) 



EP-A-0 366 875 (TIHEX CORP.) 

* column 5, line 28 - column 6. line 22; 
figures 5-7 * 

PATENT ABSTRACTS OF JAPAN 

vol. 6 no. 18 (P-100) ,2 February 1982 

& JP-A-S6 141583 (CITIZEN WATCH CO LTD) 

* abstract w 

US-A-5 239 521 (BLONDER) 

* column Z % line 33 - column 4, line 13; 
figures 1-7 * 

PATENT ABSTRACTS OF JAPAN 

vol. 17 no. 3 (E-1301) .6 January 1993 

& JP-A-04 236546 (MATSUSHITA ELECTRIC IND 

CO) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 5 no, 171 (E-080) ,30 October 1981 
& JP-A-56 09S999 (SEIKO 1NSTR & 
ELECTRONICS LTD) 

* abstract * 



9.10 



9,10 



U2.6-1C 



H04M1/02 
H04B1/38 
G04B47/02 



The prqmt nrcft rep on has hen draw op for all dainv 



TECHNICAL FIELDS 

flftLCi.6) 



H04H 
H04B 
G04G 
Q04B 



THE HAGUE 



22 August 1995 



Delangue, P 



CATfcCOKY OF CITED OOCUMfc>T5 

X. : port latloriy rejoool ttUa «Jon« 

V,: pordaJtriy M»UI » ostablaad with tootpcr 

rfocaagm of too na« cuvrewy 

CeciMolDVcal pxefctTOCJ* 

P.: Intvrjooiiatrfecmvnf 



T ; tWwy or pfMpU aMytag«« In niiloo 
E : nrUo piLnt «ocum, iet paalliaoa ao, or 

oflor tfe« fllU H ««• 
O : iooimoflt dtw in *• opplkulpo 
t- 1 ioammt ai*d for c*W rmxmi 

* : flash* of i*« wo pilaM emuDa41ag 



11 



